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(54) NONAQUEOUS ELECTROLYTE SOLUTION BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve various battery 
characteristics such as low temperature load characteristics and ^ 
cycle characteristics. 

SOLUTION: The nonaqueous electrolyte solution battery is 
provided with a positive electrode material 2 with a positive 
electrode mixture layer 8 formed of thickness from 80 [xm to 250 p. 
m containing positive electrode active material with mixture of 
lithium manganese complex oxide by 10 wt% to 80 wt% and lithium 
nickel complex oxide by 90 wt.% to 20 wt.%, negative electrode 
material 3 with a negative electrode mixture layer 1 1 formed of 
thickness from 80 |im to 250 ^im using as a negative electrode 
active material at least one kind from materials which can store 
and desorb lithium metal, lithium alloy, or lithium, and nonaqueous 
electrolyte. The positive electrode mixture layer 8 and the negative 
electrode mixture layer 1 1 are formed with the ratio A/B of the 
total thickness A of the positive electrode mixture layer 8 to total 
thickness B of the negative electrode mixture layer 1 1 within the 
range of 0.4- A/B - 2.5, and the sum of the total thickness A of the 
positive electrode mixture layer 8 and the total thickness B of the 
negative electrode mixture layer 11 within the range 230 prn'A+B-450 |im. 
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(54) Mo^fli] IP;«c««m=:;«cfm 



(57) 

y ^"J A • v>^>«^^b!^ 1 0 w t 

!gj9 0 w t %75M2 0 w t %i^£-5J: ^iCii^t/ciES 
?S«SS4^W-rS. J13 8 0Mm7iS2 5 0/LtmCDiE«B 
^JB8*J0fi£3tifciESitt2 ';5^>?A^« ^)=f- 

iJ>& < i 1 a!ia«±4ftfiBrS«J»iT4, *S 8 0 Hi 
m7bM2 5 0a mCQ^lS^JJl 1 1 *i0fiSSnfcfiffitt 

Oite/lB{C^tr4Jt^A/B*tO. 4^A/B^2. 5 
(D|i/lB<!:©ifi]A+B*S2 30Mm^A+Bg450*x 
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[SI*3B 1 3 lEmmmi LX-HSl^L i . M n 

«0. Ol^y^O. SCDffiHit. M'WFe. C 
o. Ni. Cu. Zn. Al. Sn. Cr. V. Ti. 
Mg. Ca. Sr. B. Ga. In. Si. GeCDrt— 

^ftigjt. -I^L iN i , . , M". O, (iiO. 
z(Offi»0. Ol^z^O. 5<OimtO. M"»F 
e, Co. Mn. Cu. Zn. Al. Sn. Cr. V. 
Ti.Ms. Ca. Sr. B. Ga. In. Si. Ge 

(^—oxitnmtn. > "c^sn^y^^-^A • 

^^mtm 1 0 w t %7iM8 0 w t %icMVr±si u ^ 
• --yerjUg^gJ-fbi^Q 0 w t%7bM2 Ow t^i 

or. If § 8 0 Mm7iM2 5 0 m m©«5H-CiES^B 

ftSffiBmio-cy^-j^A^. yg^-i^A^. x»y 

KLh«^WrS:&«^«!I€:^^PLr. JIS 8 0 /imTiS 
2 5 0 mC!)ffiB'C:ae^»iJB3&^0^$ti/c:aS<!:. 
<t 4 i t . 

/Bi2. SOfSH-C. *»-3±i2iEffi^e©igiSAt 

}MM&^im<JMmBt<jmfi>.+Bifi2 3 oum^A 

+ B ^ 4 5 0 «i m<OffiS-C±§Bj£S^i^JJi <!: JJB$tS^ 

^mm^wcmmicj^WLi met ^rnktrima-m 

[iS*313 ] iEfiifgieiHi Ur-HfaStL i . M n 
2 - , M', 0« ((ai/. x©fi»0. 9^x. yCDffl 
»0. Ol^y^O. 5<DtlSffl^0. M'»Fe. C 
o. Ni. Cu. Zn. Al. Sn. Cr. V. Ti. 
Mb. Ca. Sr. B. Ga. In. Si. Ge©l*J— 

-:>xt*a!»i^4. > -c^sn^y^-i/A • v>^>« 

■^imt. -iia^L i N i , - , M". O2 (fflb. 
zC[)ffi»0. Ol^z^O. 5CDSSffi^l/. M"»F 
e. Co. Mn. Cu. Zn. Al. Sn. Cr. V. 
Ti. Mb. Ca. Sr. B. Ga. In. Si. Ge 

(o^—ox^m^tti,, ) -c^sn-s y g^-t^A • ^ ^ 
«^iwk«ii owt%7bS8 ow t%tc*ru-c±ffiy 

h;A •-5»erjl,^g^K<ti^9 0wt%75S2 0wt%t 

ftffirS!»ia4 0ry?^'j;A^. y^^-t^A^. Xtty 



(2) «FM2 0 0 2-2 0 3 60e 

2 

±iBiEffi«b±IBftSiK. MrnJUTieSSnii ife 

0. 871MI. o^t^ni>cb^mktri>f^imM 

[0 00 1 ] 

{^^(omnim^m] y 9^ -i? a • ^ 

C00023 

[0003] ±Mlyfcj^'>tiZr.XWl3,<0^'Ci:>«^K.. # 
iXSftfe-C* -6 y 5=- A > - iS 

[0 0 0 4] yg^'^A^af>i:;x«rfe«. :^i&<<!:*>y 
30 ^«JSJS«. iEfiBec*Jt>■cy^'?A-f3^>3&lS)B^tlJ«: 

A -f :i- >36J > at U-S^ a >-r 6 C ifC J: o r 

ffb. iEatc*jt,»r«. y g^'j»A-/:*->*i-/>ii-*u 

-'>a>-r-S. -r^JiD^. iEffi*>6©y5=->A-/;i->3iJ 

[00053 ^fiE. y g^-? A-f :i->-;xs*a©iE«^iK 

40 L i CoOs . L i N i O2 . Li Mn^ O4 ^ 

C0006] 

[JfeW»9ib<fc^<i:-r?)SjS] ±i^L/ciE««!^a© 

0 % L i c o o, ^© y A • 3>'^v^ ha^M{t!gj 
tt. «ifeS«. WSa;^ h&!yf«ifl«i3c3ei±«f©Sffi-c© 

>'>'7>XK:afc«tlT(,>5*i. LiMni 04^©y5=- 
-?A • v>;«/>«^K^k!^»«rJfc^fi*i<S<«a«g^ 
tt*»^Si.»«f©^*i**). $fcL i N i O, ^f©y 
50 *^*tt^K{b«J«. t8rfe^«»iSt> fc©© 
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[ 0 0 0 7 ] -ecr. ±^l/;^mai^K:ffi« 
[0008] 

— Jtt5«L i . Mn, - , M', O4 (fiO. x<Dffi« 
0. 9^x. y©ffi«0. Ol^yiO. 5©l5Hi 
I/. M'»Fe. Co. Ni. Cu. Zn. Al, S 

Cr. V. Ti. Mg. Ca. Sr. B. Ga. I 
n. Si. Ge©|*3— oXttSIStt-r^S. ) -C^Sn* 

y^^-jA • -^^tfym^mimt. -m^L i n i 

I - . M", O, <{ll/. zCDiiittO. 0 1 ^0. 
5<DCsa<bL. M"»:Fe. Co. Mn. Cu. Zn. 
Al. Sn. Cr. V. Ti. Mg. Ca. Sr. B. 
Ga. In. Si. G e©^— :>XBl®»i-r5. ) "C 

wt^cc^fu-riJay^^-SA • ^s^er^ua^SMbi^g o 

w t %7iM2 0 w t %iJfciJ: ^{CS^uytfi^tm* 
**-r5jES^SiI«:^flJl/r. ll3 8 0itim7bM2 5 0 

HiL/ry^^-i/A^S. •;3^>j;A^. Xttu^-^A* 
im. Biffii>It&«:fm©^ < <b «> 1 aiBi^Xh^d 
W^5*fii^J*^7&br. ®3 8 0 Mm7iM2 5 0 y 
m©«Siarft«i^JJg;&l^iiSS tifcnmi: . 

m<DimA (Dn^^mmomm b -r -s it^A / b Jtu 

0. 4^A/Bg2. 5©ffiH-C. *>-:>iE«B^JB©«S 
ISA 4mfii^J«©|g/f B i©ifiJA + B*s 2 3 0 *i m ^ 
A+ B^ 4 5 0 ym©«5ii'CjEe^Biftffi^JJei 

[ 0 0 0 9 ] */c. ^mmK:m^i^yii^nr:xm& 
». ±jfiL-/ciE®g«JH«fiefflr-5iEfiii. IMLtcM 

j^-rSiES©«lffi«:*f-r4§SJtAS0. 8 7bMl. 0 

[0010] ±i^Lft:«fiS*Wr-S2|s:#E?^«:^S#;4<^ 

iaSjEffiffiiftHiL-cy^^'^A • rr'^aym^mit^t 
•J^-JA • -:y*^iUffi^fb!gJi©S^*tl4*ffifflL. 
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iES^Jg©me^Si|il{cM^2./i3©it*. RUfiEffi 
^je<!:*®^^<i:©/it3©l^*-5e«Sffl. 
{C«iEffi^?fi|Jl©ftffi^e{C*f-r4J*3©Jt*«r 0 . 
47!)M2. 5©C5S(C. iE@^^B^:g«B^SiJIS<b©Jl 
$©ISin«2 3 0 //iii7lrM4 5 0 Mm©iiH(C^-r'& 

ci-c. iBS^s. (giaftiSf!|*ttsc««sftaisr-c©-!f 

-f 4'^l^©lSl±*J||3BSn-5. 

[0 0 1 1 ] sife. :$im!iiic%i>i^Ji(.mms=::>xmmic 

J;n«. iEffi}S<^{c<J9^'?A • v>:tf>«^{bsBJi 
10 «; 9^ A • ^ 1. ^^I'ffi^^b^ i ©jl^l!t$44«l« L . 

ISBBCC. 0. 87)M1. 0 3©ieB<!:-r'& 

Ci-C. ■y-^i'il'!»14ROffiR?4$tt©lRl±*«^3n 

s. 

[0012] 

[»W©IISfi©?l^jS] feiT. *^i«{c<i*#^*S»®- 
^X«fli!©3l«i©?ga8(c-Pl>-CEl®=&#ML/-C|(i?Br*. 

[ 0 0 1 3 ] ^*«(»f|-;«c«rife 1 B. iai«cmfJ:5 

JC. ^«:S-riiEfiB*t2tftSt*3<!:3!)H2^N-U-:>4 

ly-oa:*. <,»t>«>4R1»S®lfei«r*ton-5fc©-C*4. 
[0014] iEffiM2 ». T}V 5 ::^>? A?g3?©^g|f5*> 

6)'j;'&i£«im«^7©ffi9K:. U 9"^A^%^(c£Sctll 

■COS. iESl5t2«:«. «©fi*:^risi©-iiSiae 
[0015] jEm^mmsttc-^'^^tiiiEmrs^mi: u 

30 T«. — jKSlL i. Mn» - » M*, 0« (fflO. x© 
{IBO. g^x. y©iSB0. Ol^y^O. 5©ffiB 
<bl/. M'BFe. Co. Ni. Cu. Zn. Al. S 
n. Cr. V. Ti. Mg. Ca. Sr. B. Ga. 1 
n. Si. Ge©^fe— oX»1S») -casnS'J?^':; 
A ♦ •?>tf>m-^itmi. -«SCL i N i , - . M" 
.0, (fflL/. 2©fii»0. Ol^z^O. 5©i5H<b 
b. M"«Fe. Co. Mn. Cu. Zn. Al. S 
n. Cr. V. Ti. Mg. Ca. Sr. B. Ga. I 
n. Si. Ge(D'i^-':>:^imm) 'CmStii'J^'tf 

40 A - Jim^im t (om-^mmifi^m s n 4. y 

WOTJsO. M'«-^>;tf>JliF-©-y--r h©— 8P{cv> 
M"tt-f^^;Uil-?-©-y'f h©— SIJ{C«ft3tir#aEL 

■ci,>.5. cney^^'i'A • vi/jt/^a^K^biRsRiyfy^ 

>? A • j:. ■? -Jr^Ht^K^bigJB. v>:</>X».=- f i^^l'© 
-fi|J*±j£ Ofc J: {cffe©7cSRrfflft-r S C i {C J: "3 Jfe 

50 !|ttt€:(^I±S-e4Ci*i-C#4. 
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[0016] tefc. 'J A . -^^if^m^mmicis 
[0017] ±mLft^'>iciEmmfucit. y ^e'A 

• •9>if>m'^Wtit^ 1 0 w t %7i»M8 0 w t 

±ML/tffiffi|*3-CS#-rS C i t 'J 5=->?A • 

5g*«fD S J8!l**Si!>«c < o r L * ^ 6t?* •) . 
8 0 w t %=&aiLSi«?feS**Jfi< 

[0018] cne. ^^-^a • v>:y>a^ffi{{bi8»Raf 

V^'^fA'-f ^JVm-^WHtmt. {fipiit ^)^<^ Mt-^ 

«r^tHb^!^x«7c5RM • ■«r^tf{fc^€r-en^nffl;g 

ii3(c*sc>-c 6 0 0 'cnm 1 0 0 0 'cosaf-caaajsifiE-r 
4c<i:«:j:0»SCt3&J-c*s. J&©iS. sm<Dit-^ 
il/Tl*. ^ffi. *B$<b^. KYbia. iRC^t* 

[0 0 1 9] $/c. iES^nS8K:». JiMLfaiEmm 
[0020] fiffitt 3 ». «tS-^>- y y^HS. U 

mn=^:-^^-ri>nm^mm 1 1 *i?^fi£3nri»i. 
tta «:«. -eos^^^fiiio-sgjafisjcee >; - k 1 2 *j 

[002 1 ] nm^mm 1 1 tc^wsti^ftffiri^ei 
i/r». y?-5A^)s. y^^-^A^. xiiy^^-^A^ 
iRSfii^Sigi brff!ji«2 v«T©«er y 9^-5 A* 

[0022] y f^<? A*(Rasc;fBat^«6tt*m<k or 
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it. y^^-jA^R. y^^-^A^Mfe^b^sBj^j^if^ns. 

Et Li. T«§*X4«>©-C**. COfb^SCtCiJti 

-c. D»y5^';'Ai^^t,»«{b^*0fi£irti^c^ 

7C*RC^*»»7C«© 5 % ^36: < i *> 1 L/ . E » 

y 9^ -5 ARcjf D m©^7a!aacjfi|«»«£7c3R© ^ ■feii> 
^a:< tfc ia4«-r. s. tacxu©®}*. 
^no<s. o^t. o^u-e**. ccT. yg^^-^A 
^^^<.>»^b^«^{i)iRr«g(i:^7»«i«{;i:^l4: 
10 TcJRtLrB. 4 BiS©ife)ii7c3S^l>«^»(*7C^S» 
*l/<. !RFfi:ji?*b< »S i S/cBSnt?*»3. 

siKBSi-c**. yg^-jAi^^o^mb^i^*?^ 

B. Al. Ga, In. Si, Ge. Sn. Pb. S 
b. Bi. Cd. Ag. Zn. Hf. Zr. Y©#^ 
<»:^n6©^{t^. m«L i - A K L i - A 1 
-M (M«2A. SB. 4 BjEi^^TcSR© ^ ^ 1 ot( 
±*>e><C-5. ). AlSb. CuMgSb^^rWiC 

20 B. Si. As^7c3R4iaR7aR«:^*-5Cti-r 

[ 0 0 2 3 ] 3;fc. Ctl6©^#^C>«jb^®)*>»S b 
< . mKM, S i (M«S i *B?< l-3m±©!feHjc 
JR-C**). x»0<x-C*S. ) •^M. Sn (MttSn 
*l^< loiJU:©^)iS7eR"C*0. x«0<xr* 
5. ) jJJW€>nS. *(*W{C«S i B« . S i B. . 
Mg, Si. Mg« Sn. N i , Si. T i S i , . M 
oSis. CoSii. NiSia. CaSii. Cr 
Si«. Cu. Si. FeSii.MnSii. NbS 
30 is.TaSi2.VSi2. WS i a aEt»«Z n S i 

[0 02 4] 36(c. v^'^ji^insmBi.zfm.mjmtiU 
*4iL-c«. iffifcs^ofc. y^-^At^ibXtt^b^ 
Wboff-STcSR. x«<b^!^*>flai»4ci3&JT*s. -r 

:*:*m«K:«. 1 ®S«±©4 BJfsT^**^* 
tiri»r*>S<. y^'>A*dtr4BJK«i1-©^7c« 
*!^*nri»-rfem», c©J:^«t*t*4iLrtt. Si 

C. S i s N« . S i a N, O. Gea Na O. S i O 
. (0<x^2). SnO. (0<x^2). LiSi 

40 O. L i Sn03f*ff9^rSC<!:*i-C#.5. 

[0025] ±mL-fiM9\-t,c y g^-? A«r®)a • J» 

fbtt^. Ajiiyfl. i/57r-fhffl. :^ 

#Biii5^{b^!Bj«iRR». ^smm. m 

«ai)E<*<tt»^©». 7x^-;H»li-f»7^>«ll^©» 

50 ^tm*ja^«c«a*-c«ifiSOT^{bL/t*>©*c> 



[00261 1 1 (c». 

[0027] ±^L?tiEffitt2 ifie#3 i«> ■fe-'^l- 

[0 02 8] -eL/T. iEfiitt2RVfteW3l3:. ±j£l/ 

SfrSJt^A/BdSQ. 3 2 071»M3. 12 5i/5r4 
C©iSH©4>-Cfelt^A/B*i0. 4 75M2. 5 

■c. iP-oiEm^mm s ©nsj? a <b giffi^jjs 1 1 cMm 

B<Dlim (A+B) *12 3 0 Mm7iM4 5 0 Mini-r* 

ci-c. 07imMmr.^xmmi<DfSMnm¥m.. mum. 30 
«^(A+B)*i4 50u mim^i t-^mmomnic 

StrSJt^A/BatiJO. 4*SS-«=. 2. SiSiLSti^ 
CCtt. iEe-^JB8 i^e^SiM 1 1 tomiomifii^ 40 

tto-C. tt*A/B*l0. 4*«©ti^{CBfiS*t3 

tC. Jt^A/B*i2. 5*)S;tSJ©^«:t*iEffiW2«:A 
*&filS*iftlt>4. C©fc«i). «Mfti«5©3Bft«-9--< 

[0 02 9] Lfc*ior. ±jSU/cfflft(cJ:i5. iEffi^ 
A/BifiO. 47iM2. SitcO. *»-:>iE«i^ig 8 © 50 



4$BB2 00 2-2 03 60 6 

8- 

*aPAi:©ffi&fflJl 1 l<DW^B<Dmi (A + B) *J2 
3 0um7bM4 5 0Mm<fc^j:4J:^«:. Ch^iES^ 
»8 RyfftS^iWJS 1 1 *i-^n*nJS$ 8 O «m71S2 
5 0 Mm©@H-CJ^^$n-&. 
[ 0 0 3 0 ] ■b-'^U- * 4 »> iEffi*t2 ©iEffiSs^aa 
8i> :feS*t3©S®rS«>®)ll 1 <t«:gtlffl 3 •&**>© 

c;©«©#^*s«i«s«b©-fe-'-«u-f ilz-cai 
«:fflt>6*ir(,»*4^©**^sf*fflt»*ci3()it?*. m 

{i^ 'J :7"n f u gtt»»d< 'J x 9^ u >^©:J< D :t u 7 

-25S<1:©M<J^*>6. *©Jf**i-rtS/cW?Sl,>Ci*l 

!£«S-c*4. •^^>'^•^-^^©^*^i^f!I^«5 
0/im«T3&iai^-C*4. 

[003 1 ] C©H2AU-5?4K:W. mtti>^^VcM. 

[00321 #*fliw«<t i/-c«. n-^u h 

T-:?'^JU5i' h>. 1. 2-v>M[- 

+->x^r>, 1. 2 -i^x h + ->xd»>> 2-y?=^;l/f- 
h^fcKP7^>. 4-y^^l'-l. 3-t?:t+V^ 

vmimmtictifi'c^io «as5Ett©^3&> 
*-ha*ieffi-r*ct36i»*i/«,». tic. c©j:5ft 

[ 0 0 3 3 1 #^;}c««t(ciSji¥$-ii^^n^ or 

mtf. LiPFe. LiClO*. LiAs 
F«. LiBF«. LiCFjSOa. LiN(CFs 

soa ) , ^©y^^-f A*g*ii^. x»2e0ijjui* 

tf-CfcltK:. L i PF« . Li BF« ^^r^Ctlfi 

[0 0 341 «ift«^5«. iaiK5%-rJ:5(C. ±iSb 
fciEeW2 ift®W3 i*^2-'^•^-:f 4?rW(C/^^E3^i 
■Caai/. m«-fe>^'-t:>l 34tti'C*«!:l/-C#liIS 

tire**. 

[0 03 5] c©<tt. ^^;^<mJ3?«->>:^ 1 -cji. H 
?l6^^^5{cteC»-CiEffi**2 ifteivf3 t*J*fl^I-r SSB 
^. A<*fi«J{Ctt®Jfeffi6 <!:ji>rtHi'ri«ite«^=-5©SJ1-S 
tctta-r 5:&flatt3©>tESI5^. Ri>*®ife^^5©«:rt 



(6) 

9 

tf2<D©ffil5t3«:*t-r-SSSJt (iEffi/ftS) 3»J0. 8 

A(Mmm-<x'^m i jesm 2 ©laew 3 jc^t-r 

JStfc**!. 0©l^iRItf©1»'-fi'^H*14RUf»#«f14* 
^-SCt^s-Clfi. 10 
[0036] ««bffi6 W. -4S*S5g&3n*>-5flfei58*iH 

S^-T- (Positive TemperatureCoefincient : PTC3R 

«15». PTCJR^l e*:A-bTM{*l 4i«Stt«J{C 

«^5?:J^tfJ:^K:Ei9:?n-Ct,>*, 30 

[0037] ±aLyt#^*«»Hzu^:«ftb 1 «. «T© 

[0 03 8] s£JmS^tti:i>*)J-''jM.--?:yii 

i^^-^mwit y ^ A • - irfvm-^mitmt <m^ 
tm. &afiij^K:ic:D-c««<it> ife«a«J4asi]no-riES 

7©MBiiK:ig^&Lr*g«S-ii:fea. n-^r^ux«^K: 

[0039] ^^tc. nmswt. jstvf-jmicitcxi^is 
m^mxi 0 xnm^m'&mm 0 . c ©ftffi-^sij* n - 

2 - b*n U F>t?©;SiSfiKC:S-«S[3-t±r-^-;^ h« 
©:ftffi^Si|;^v 'j-i-r-5. ^L^r. c©*fi&&S!l;^7 
- >s:-&mmm» 1 0 ©mvk:^^ o -cteM 3 -tt^i^. 

[0 04 0 1 c©<!:#. iEmi2<o]Em^Mm8 t%m 

*t3 ©dS^JJB 1 1 <>:». iES^Jn 8 ©Mt/9A©ft 50 
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2. SiftO. *>oiE«i^S!D18©ttJiAift«i^B 

1 l©i^liEB©i|^ <A+B) *i2 3 0Mm7!»M4 5 0 
MmiJ5:5«fc^iC. ^ti-^timS 8 0 umnm.2 6 0 n 

[0 04 1 ]iKC»r. iES«2«:iEffi';- K9=&. :&« 
« 3 Kfifii >; - F 1 2 «:;^g^^©:^«:i: •) ») m . 

ra«:-fe/sw-3f4*/h«E3-e-cBiJi. ^ibilt«^^ 
[0 04 2] c©it. ■feA^-a^4^r^^^-cffl^pfl^I0 

r(,>-5iEStt2®©ffiM3K:*fr-5?§«itW. 0. 8;^ 

[0 04 3] ^L.r. iESy- K9©5fe«8SP»?:^^ 
»BI1 5{C;^-r-Siife{C. ft® 'J - K 1 2 ©5^838 
^««d!ffi6(cigSlx. S?1blR^5«-^©l&IK«l 8 
a . 18b X^^mi&m 6 ©rtSPtCJRiW-r ■S . C ©««: 
5 6 l^iai(CJRffi Cfc^. t¥7i(.^mmi: 

«ftflS6rt»(caXL-C-b/>'U-i'4{C^Sl*i. ^ 

©^. mmme<DHm^i:. iii*i4. ^f^isflii 

52aiyfPTC5R^l 6*:«/;^^ry h 1 7 4/Mxr*>l/J& 

[0044] ±^ofc**W!?«:i;^®ib i tt. «T© 
[ 0 0 4 5 ] C ©**«!IH-iXSrfe 1 -Ct*. ^«(C 

4 tcts^miii9mmi:it Lxmm 3 (crms ti^^. 

•teM'U-5f4«:^StiA:«)eiR*/M^TiE«tt2 
icmMitli>. C©8l«ciEfia5t2*«6©y^'5A-/:t> 

:<iififii^iBi i4i©ft«t£!^sr(cUA0-r^iSf£:%«e 

[0046] itid, #^*m»fH— ;^;«ra i 

*foS!«Jtc!^ff©c»-rn*:>4S8fci/-ri,»ntiSi». c 
©i#, ^m^mmatnm^mmi i©/?s©Jt^s 

a^IES^JS8<>::gS^Al 1 <b©/93©il£ln«±i£ 

tt. RDfiSSfi^n^•c©•t^-^^'^^!!#l4*lf6J±l/> emu 

2©S:S©mffi«3 ©S«K:>l*t-5Jt^«:±ia«L'ftJiH 

[0 04 7] ±aL/cilife©}KSSr{3:. #^;i<«» 
ifi. :$:ieq9»cn(c|Sj£sn««>©-r»«:<. 



11 

[0048] ±m(omfH-m{^Mmm^yf\^immmic 

•YK). JPy (bf-yf*>7Jl/:*-9-f P- c o — 

-c o-f-h-77^l':tOX5^U>) (t-yf'^ 10 

•yjlt'y^ H-co - ^3!»J^tf 

(0049] 3 *^BJ«. ±i^l/fcntgfSStfi© 
[0050] 20 

[0 05 1 ] %^=k^7'}i,cibtc*)mmmstjfim. 
[0052] mm 1 

[0053] mmnc, sEW^^i 9 1 sfisp. mm^ 

t;e->;7=>:7jl-:*-n^-Y K (PVdF) ?£3SMSK1 

W. ^Kifcy^^'i'A (L i OH) t—fmt=-v^)V (N 
iO) . SCJ^SMka-'^il'h (CoO) )feS^l/2g«* 
(c*ji,>r7 5 0'cr5^ra«gfiSurf#;tL i n i , . a 

Coo.sOa (t(T. iE«Bl ) *5 Owt 

ISSty^'^A (L i2 CO, ) trmt-^ZytlZy 
{UnOz ) . RO^HK^fc-i'aA (Cr. O, ) «rE 

^LS^^tctetir 8 5 0 x;r 5 ^«^cr©fcL i 

Mn, . . Cro . . O4 <«T. iE«2 iftrT-S. ) 
€ 5 0 w t %©SIJ^-Cig^ L/fc®^*tf4«:ffi«Lfc. 
[0 05 4] -eur. iE®^J*> N-yf^il'-2-f 40 

n y F > (c^Ut $ -tt-c-t- ;^ h ^©iEa^jSPJ;^ 5 y - <t 
0, C©iEfll^;^^y'-*iEffi«««:<i:tt-S^1*©r 

;l.5::.'i7Afg©MS{i:J^(C^?PO. ^S-H-riEffi^ 

ft:©ME«:fl5RK 3 niTtiES^JBOi^JSA *i 8 0 y m <!: 

[0 05 5] ;^k:. fiffii5t4«T©J:5fci/rfp«t/ 

tc, 50 
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[0056] mnic. -^Wfrnn^Q OSSSP. 
r*4PvdF*io msms.^hx-^m^m^wmi' 

iyfi«r-5-n-en 4 5 sfiSB®^ u /cii^t*i4«:fieffl u 

[0 05 7]^L/-C. :fcffi^J*. N-^5^il'-2-f 

py f>«:^»3i*t:;^^ y-tStcL. c©;^^y-^ 
fteilSi4:^«:«©f^©iglS©liiiiliK:i^-{cSfe^. 

$ . nm^mwommicm^s tittnm^momm b 

[0 05 8] «±OJ:^tC0-C»6n4jEffit*i. ft® 
ttt*. a?Ltt#y:/OtU>7^;l/A*>6J&'642^<U 

[0 05 9] f^mics-y^juM v^i:mo-tt&m 

mote, *trftffi©SI«*i4/t««)K:. :^y^)m<D 

nm y - f ©-4i«rftffi«cjE# s it. ffejss^^tefc^ 

mLIC iEffi©««*i4fc«f>K:. 7^1/5--?^ 

iS©iE« y - F ©-iS8 iiEffitcm 0 #W . flkig^fSiiKiiS 

[ 0 0 6 0 ] -e or . c©«ftfl5©t|'{c#f*«)!?«*a 

ma, ^»x5^u>*5 0g:jB%i. g^i?x^;U45 
OgS%t©ig^S«'P«:. SWHil/TL i PF, * 

1. Omo i/i©isa:-csgiB3-&-cia«L/fc. 

[0 06 nS^fC. rX7Til'F*§I^FL/cAf;^ir,, 

RtBfS©iaiffi«&«fWl^^. 

[0062]^^m 

iE«i^)B©«U$A«t8 0 urn. :g@^JJa©f&J9B;&i 
2 0 0 Mm^Qc«J:9R:JEfiB^Ja3tCFm«^B«i& 

1 <b i^fiiic 1/ r niiiii©i«siffis%^fm l tc 

[0063] 

iEe^Jl©iSJlA#! 1 5 0 M m. ftS^^JB©il^B 

1 t^micLxnnm<ommm^^fmvtc. 

[0064] mMm4 

lEm^mommAifi 1 5 o u m. nm^mm<DWWB 

mm. m^br]EmutnmntinFmvtii&>^itm!6 
mi t^micuxpimmommm&'tf^miytt. 
[0065] mm 5 

]Em^m<DmmAifi 1 5 0 /u m. nm^^mommB 
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[0066] g^MB. 

[0067] mm 7 

iEm^imoMmAifi2 s o Mm. ae^soii/PB 

*si50Mmi&5j:^ iciEm^mmRvfnmitmm * lo 

mi i:vsiig(iK.iyxpifssm<ovimmtm'f:imLtt, 
[0068] mmmB 

iES^a©tgJ?A*J2 5 0 <im. ©S^SiJ@©*iJ?B 
3W2 0 0 M mi ^c* J: ^tciES^MSCXAffi^SflJa* 

[0069] it«gjl 

iES^B©il£l9A«i8 0i/m. :&ffi^JI©i^B«t 

80/imi«c4a:^ {ciEffi^aRDfftffi^»ie 20 

[0070] tbgm 

iE«^J®CDi^/?A*i8 0 Mm. ftffi^Je©<SJ¥B*s 
250Mmi«c-&J:^ (c jE«i^»jia2^c^:&«^ja^^ 

1 mmcLxnmm<ouxmtm^imufii. 
[007 1 ] amis 

iEm^m<mmAifi2 s o Mm. nm^MmommB 

15. }glSOTiE«MiAfiB«<t*f^t/cm»ia609* 
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c 1 tmmicL'XPinm<D^^mm'S:imLfto 

[0072] itmiA 

iEm^m(mmAi)i2 5 o Mm. nm^mmoumB 

*i250MmincS<fc5 {CiEg^JBRC>*:fte^Jja4 

^flj. mmbxiLmuinmut^i^9iutcmit^ 
mi t^micLxpimm<o&mm9miimLfc. 
10 0 7 3] iii±(o^'>icLximL-kmmmiT}^ 
nm 8 jRiftmm 1 7!>MJt«i0<i 4 <o^&mmmio>mm 

V©5ea)E£«ii6 (0. 2C) -C^SLfcfii. 

«E3. ovs-cosgaasscs^tfc^aicebfc. 
<o. 2c)T*aL/fcSi. iscai^jtaffi3. ov*r 

«BE3. ovsr©sssgifi!t«*ifr>;fc. ^ur. mt 

0. 2c©^'r3&0c«*tf-?/ci*©«a«:*f-r4« 

i3fe2 c©^ft^r3tfi5cS=felTo/cB#©^s©S«^%M[HiU 

■iifim^it. SK»ffl«?fe{coc>r5 0-c©sa^ 

©T. ±ISaBE4. 2 V©3£SJBea«E ( 1 C) 
bft^, mm^±mE.3. 0VS-C©5£a«£Sc«*tfo 
A:. C©^i!t«-9--<i'^U*l 0 01f-Yi';Um>. 21^-/ 

^jus©«ri&$ji(c^-r2 1 0 0 •*)■■{ if fi'maM.^s. 

1. 02. ^3RUfm4iC7rrr, 
[00741 

[^1] 











it* 
A/B 




«(mA 

h) 


ao^cioo 




80 


80 


160 


1.00 


57.9 


1520 


62.0 




80 


150 


230 


0.53 


55.3 


1852 


79.1 




80 


200 


280 


0.40 


52.1 


1933 


75.9 




80 


250 


330 


0.32 


50.8 


2040 


60.3 




150 


80 


230 


1.88 


55.4 


1859 


60.0 




150 


ISO 


300 


1.00 


52.2 


2011 


78.6 




150 


250 


400 


0.60 


47.1 


2183 


72.0 




250 


80 


330 


3.13 


51.2 


2053 


62.1 




250 


100 


350 


Z50 


49.9 


2150 


77.0 




250 


150 


400 


1.57 


47.1 


2190 


79.1 




250 


200 


450 


1.25 


42.0 


2275 


77.3 




250 


250 


500 


1.00 


26^ 


2305 


69.6 



[007 5]«1. 02. 03Ry®4(CS^-rJ:5{C. 

iEm^m<m.mA t nm^m<oww- s <*:©«]( a + 

B) :&S2 3 0 M m7)£4 5 0 Mm©fSBF'3-C. «>oiES 

^m<otmA<onm^m(DW^BK.n-riitmA/ 



BHio. 47!>S2. 5<DmmfHx]Em^Mtnm^m 
m L imi^ititcmMm i nmmm 8 ©atik». 

50 ±xK.*i\.^xmtftsimmimh*ixi.^i>. 
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[007 6] cnKitur. EM^mo:>umA tnm 
( 0 0 7 7 ] SE/c. iEm^mm<Di^Atnm^mm<o 

mmBiom (A + B) #(5 0 0 /im-Cd&^ii^lgjmo 
mjfeW. «lRO'@3tcin-rJ:^{c. lo 

[0 078] $ iES^9«>i£JlA<Dme^S 
©i|g;?B{CS«--5Jt*A/B*t*tl-etlO. 3 2. 3. 

1 3 <!: s titc&mi 2 itbKt^ 3 (Df^mn. m 1 SU^S 

ft$©|g*l;^*<&-5r. jt^A/B*lO. 3 2<fc0. 

4*}i!rc**Jtil{«l2-r{3::a«tt«:> Jt*A/B*»3. 
1 3 i 2 . 5 ^fiit Jt«?fi«l 3 ■c«jEffi«{c:A:lr ftftW 

[007 9] C ©jg^36iiE> . £e*XgJ:©:?^^*>^a 
m$tli>ZO umn^Z 5 0 MmCDffiS-CiES^i9Ja<!: 

m^ma<ommBt<om (A+B) i)i2 3o umnmA 30 

5 0Mm©ffiHrtr. 3>iOiEffi^5iJJl©i^ACD:&®^ 

mmommBKiMiriimA/Bifio. 475^2. 5© 

[008 0] ^Xtc. «T© J: ^ {C l/t:||J6«ai9 7l»MII«fi 

[008 1] mm 9 

jEm^^&.r<oj:^icbximvtc. 40 
[008 2] i&iincc. jEffi^s^ 9 1 s&m. m^u 

y t-';7'>7;U:*-a^-< F (PVdF) €r3*figBil 

W. ^K^by^^-^A (L i OH) i— K^b^s'^^l' (N 
iO) . SCJt-Kffc^-'f^l'h (CoO) f:m^L'^4> 

{C*jl,»r 7 5 0*C-C5^ffl«K£L/'rff/cL i N i , . . 

Coo.»Oj («T. iESl iftiTS. ) *7 0wt 

^y5^«>A (Li, COa ) i~mit-?>tt> 
(MnO, ) . aotHttftUfciA (Cr, Oa ) *® 50 
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■^b^fpiC^l'^X 8 5 0 °C-C5B$ra«8fi£Lrf#/cL i 
Mn, . . Cro . . 0« («T. iE«2 ifSJ-Ti. ) 
* 3 0 w t %©S!I^-Ctl^ L. /c, 

[0 08 3] ^Ur. iEfiS^SiJ*. N-^5=-il'-2-f 

a y F>(c^tS[3«r^-;^ htt©iEffi^;^^ y-i 

L-. C©iE«5^S!l;^^y-*iES«m(*i!tcST^U5- 
■i7A»S©WffiCC^{C^?&L/. ?g*l3#-CiEfli^i«* 

[0084] ixtc. nmm^aroj: L-cf'PSi/ 

[0085] mitC. nmmnt 0XAMMi6=S:9 0 

2-tfpy K>{c»tSt3-a-c;:^^y-ttK:^. c<o:^^ 

bxnm^fm^JimLtc. ^©S. a-;v:rux«{c 
J: r> r u;3i«is*i6 L/rSSt**flf$iLfc. 
[0 08 6] «±©J:5K:or»6tl*iE«tt<!:v 

Si7Ltt5Ky::^neu>7^;l'A*>^as-fe/>*P 

[0087] AiC. rtflUK- 1» Jl-y 9 '^'ittLftJI* 

©aiiitt^sr -siEffiaBrtspfcfirfe^^^jRift-r 5 i i 

fc(C. C©iEffiffi©tp«:**Sfi5jg4aAl/-CJ:jil«Lfc 

U>45 0SJS%i. ^yj.^-'l'^S 0^a%<b©ig 
^SJitfiW:. mfiSMtL/rLi PF, Omol/ 
l©2S£-C^)»3-ii-ril!^LA:. lESffi'SrA^L/ 

f :?"@«-r4Ci«:j:?). iEffi©*«P0r3-f >S© 

[ 0 0 8 8 ] ^ or . iEmmt-&mt<cm9,^m'S:mm 

btctCi, ifefCl 1. 2mAh-C*ofc. ^t*J. IE 
@4vt©$S©i>J€»±ggSBE4. 2V©€SBB£fi% 

( 0 . 2 c ) v^iyxm^iy, ■^mmonm^m.»± 

mmE.5 mV<DlSSiS3SXm. < 0 . 0 5 C ) XfcMLX 

[0089 ] mmmi o 

iEmm}Stuxmmrim^ttm>mmt=s:, jesbi 
itmmK.LxmimmiLi:f\FSHytc. -eu-c. lEmti 

i©«li*©j(E«SS*ilJ3ei/fctC^. ifetcll, 7 

mA h"C$)-3/t. 
[0090] g^MiJ- 

*2 0wt%. ]Em2i8 0vt%tLfc&.9HtmMm 

I t^micvxtsmmmki:i^mLtc, •e-btr. mmu 

i.nmt<D%^^miiS>m[^tctC!b. ifciCl 1. 6 
mAh-C*r>fc. 

[0 09 1 ] ^mmi 2 
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6-kmi<D^'m^mimMUci:ci. jtmmti i. 

5mAh. :&S**W1 4. 3mAh-C«>-7fc. 

[0092} mm 1 3 

47 0wt%, iEe2«:3 Ow t^tt/fcfeiWillJfi^ 

tnwA(D%m^&i9m btctc6. mmmt 1 1 , lo 

6mAh, n^^ilitl 1. 2mAh-C«-3:^. 

[0093] mmm 1 4 

i7 0vft%. iEg2?r3 Owt%iL. fiffir§i^»«: 
Me< S i |»^>&5 SSSSiS^AjSH^^S 5£J|g{:ig 

^aSriajeUAKkC^. t*>«:i4. OmAhT^o 

[0094] mt^mi 5 20 

*7 0wt9«. iEffi2*3 0wt%iU. ftfifiPfeBtc 
Mg2 S it9**5 5®SgPiA3iiyS*3 5SSSPS 

mtl3. 6mAh-C*ote. 
[ 0 0 9 5 ] tbgias. 

:ftS#(D^^fi«»M0A:^C6. ^i>(Cll. 5m 
Ah-C*r>A:. 

[0 09 6] Jtjggae 

iEgyiseiHi l/riEffi2©;&'*^L//ctii^l3:||«iC^ 1 

fiS*t05(£^^«*ai5ei/?fc<!: C 5. i (C 1 1 . 7 m 
Ah-C^o^t. 
[0 09 7] tt«gg«7 
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«7 0wt%. iES2%3 Owt%tU;rc«J1-»||J6««l 

tftffiM©^«^S*a'J3£ (^/c i C 5 . jEg**« 1 1 . 
6mAh. ftffiWil 5. SmAh-C&ofc. 
[0 09 8] Jte^s 

«70wt%. iEffi2*3 Owt%il/fcfe(millJfi09 
li Piste brsSKffl«?lfe«:fP«L/fc. -^L-C. jESW 
i:a«**<D3te«S;«*fi!l3£OA:i C^, iES**tt 1 1 . 
5mAh. -^mmtl 1. OmAh-C*oA:. 
[0099] JttgW9 

*7 0wt%. iEffi2*3 Owt^iL-. AffiSiBieK: 
Mg, S i f»^^5 5£&3i!<hAjijy&«3 SSSSI^ii 

Sfi^adSL-ZciC^. lEmmtlA. OmAh. 
Mttl 3. 4mAh-C*-3yt. 
[01001 «±©J: 0-cfP»LitSei6fff97b^ 
JSM 1 5 . RCf i:b|5!0!l 5 nmtmm 9 ©SfeCiifflSrife© 

^2 (c^-r. 

[0101] fj:*s. i)'^i!>)\^^<owmit. ^ummm 

micr>l>X±mfSm4. 2 V©5£«ffi£«SK (0. 2 
C) ■C3t«l//c^. &«l^±«ffi3. OV*r®3e««5 

aw5*ffofc. *b-c. c®^tac«i»--fi';i'*i 0 01^ 

'^d'jugofstik^sosii^ mmtm^) i:^xmm 
bit. ^ft. uw^ommit, ^txmm&K.'Dt.^x 

2 3-C11ia«*r±fiB«IE4. 2V. «SKO. 2 C®^ 
f|:-C3£aiil5£«ffi3£a«:tfo/ca. 0. 2C©5eaSfctt 
«%»±«ffi3. 2V*-CtfC>lSZJ«l!tt«S«4 0ftu * 
©aSCK|g^-C^«0. 6 0 "C©:t-:/>4'-C2ilW 

[0 10 2] 
[«2] 



cm 1#IB2002-203606 



19 20 







I£^2 


nm 








45t-1 M 


mm 


nm 




70% 


30% 




11.2 


11.2 


1.00 


87% 


84)6 




80% 


10% 




11.7 


11.7 


1.00 


89% 


82X 




20% 


80% 




11.6 


11.6 


1.00 


83% 


82X 




100% 


0% 




11.5 


11.5 


1.00 


88% 


78X 




0% 


100% 




11.7 


11.7 


1.00 


82% 


78% 




70% 


30% 




11.5 


14.3 


aei 


89% 


82K 




70% 


30% 




11.6 


11.2 


1.03 


82% 


83% 




70% 


30% 




11.6 


15.3 


0.76 


88% 


78% 




70% 


30% 




11.5 


11.0 


1.05 


78% 


84% 




70% 


30% 




14.0 


14.0 


1.00 


84% 


81% 




70% 


30% 


^^+Aifim^ 


14.0 


13.6 


1.03 


80% 


82% 




70% 


30% 




14.0 


13.4 


1.05 


78% 


80% 



[0103] ^Zacifitii'iK.. iE«fiii»e-C**S^ 
Mf4©aa]t**iES 1 . ftif^^ y -i; A • - irjUg 
^KffciB)*9 0wt%71»M2 0wt%. iEfii2. -Ttt*? 
%V=f'tfA- -^l^iJ^^-kmm^ 1 0 w t %7iM8 0 

nti^mitlfiO. 871M1. 0 3<D«5Hl*3<i:3nifcfl 

[ 0 1 0 4 1 c ntc*t ^«Jt5&i^fi«! 9 Tb^mm 

1 1 t|SIi;-C»*5*i. jEffilX«iES2 0D*€:iEffi?5 

[ 0 1 0 5 ] S^h. iESl ^i£e2eDSBJt«^f69!l 

Jt*5 0 . 7 6 i m.>VcMm 7 ®Sjft»«##tt*iigT 
I/. $ait«si. 0 5^KC»Jt«S«^8;tCKJt«^9C[7« 

[0106] C©lS**>6. iEffit&Ketc y 5^-^ A • - 
f4rjHS^Kft«»*9 0wt%71»S2 0wt%. ';5=-> 

A • V>;*/>1g^{b^«: 1 Ow t%BM8 0wt%T 

■rSgStbAJO. 8 7iSl. 0 3©ffiHirac<tr. 
[0107] 



:eiS^jia(c5^-r^j@$cDit$^o. atj^z. sofs 

[0 10 8] *S6WtcJ:ntf. iEffiffii^SKiyg^ 

A • -^^^^m^mimt y ^^-t^A • - i» dr^ba^K 

87!>M1. 0 3©«5Hi-r-sci-e. i'^i^ttsc; 
»»!m4*|o)± 3 # 4 c i *J-c # S. 
[B9©1B««i»ii9] 

30 mi] :ii^m<Dmm<mieiic0hi^7mmn=^xmk 

[02] iE«^S^ftS^B^©J9$©i^^«!m8 

i. 

40 1 f^Ai.%mw::^i^Wi«L. 2 iL%m, 3 %m^. 4 
•fe>'N'U-^». 5 m«6SR^. 6 mte. 7 jEffi» 
Sil:. 8 jES^S. 1 0 1 1 %m 
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